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A B S T R A C T
Lyme borreliosis is a multisystem disorder caused by Borrelia burgdorferi (Bb). Neurological symptoms such as lym-
phocytic meningoradiculoneuritis (Bannwart’s syndrome), cranial neuritis (II,III,IV,V,VI), encephalitis, transverse my-
elitis are found in about 10% of cases during the second phase of the disease. In the chronic stage, many months or years
after the initial infection, other neurologic complications may occur, such as encephalomyelitis, epileptic crises, cognitive
impairment, peripheral neuropathy and psychiatric disturbances such as depression, anxiety, panick attacks, catatonia,
psychosis etc. Some patient continue to experience symptoms of fatigue, insomnia or psychiatric disorder in the post
borrelia syndrome. We describe here a patient with a triad of unusual symptoms in chronic LNB including tremor, sei-
zures and psychosis. Standardized medical interview, neurologic examination, neuroimaging, serum and CSF serology
as well as EEG and EMNG evaluation were performed. The patient was treated with intravenous ceftriaxone and doxy-
cycline and responded with rapid clinical and functional improvement.Newertheless, he suffered from multiple systemic
and neurologic sequelas that influenced his daily activities in post treatment period. Emphasis is placed on the atypical
onset and evolution, the difficulties encountered in formulating diagnosis, early treatment and the uncertainties con-
cerning the sequelae after treatment. In patients with non-specific long lasting symptoms in the absence of overt clinical
signs suggesting CNS involvement, routine treatment with i.v. ceftriaxone is not to be encouraged.
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Introduction
Lyme borreliosis (LB) is a tick-borne-transmitted mul-
tisystem inflamatory disease casued by the spirochete
Borrelia burgdorferi (Bb)1. Transmission of Bb requires
at least 24–48 hours of tick attachment2. Most patient do
not recall the tick bite3. LB occurs in stages, with a spec-
trum of clinical signs. Within a few days of the tick bite,
following intradermal inoculation, expanding erythema
5 cm in diameter, known as Erythema migrans, may be
evident4 (stage 1.). After incubation from 3–32 days Bb
invades the blood stream to cause a spirochetemia caus-
ing flulike symptoms of fever, headache, malaise, and
myalgias4. A few weeks to few months after infection
there is often resolution of earlier symptoms and evolu-
tion of early Lyme disease corresponding with rheu-
matic, neurologic and cardiac symptoms (stage 2.). Ar-
thritis, myocarditis, migrating musculoskeletal pain, in
limited joints, bursae, tendons, muscle, or bone is a com-
mon feature of early Lyme disease5. Subacute onset of a
chronic basilar lymphocytic meningitis with or without
encephalopathy, cranial neuritis and radiculopathy, so
called Bannwart’s syndrome in the European variant6–8
is often seen in this stage of neuroboreliosis. The neuro-
logical complications include: meningitis, facial palsy,
usually bilateral, oculomotor palsy, optic neuritis, trige-
minal neuralgia, encephalitis, transverse myelitis, poly-
radiculopathy with severe pain, sensory and motor loss,
mononeuritis multiplex, myositis4. Many months, up to a
year or more, after the intial infection, other late-onset
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neurologic complications may occur (stage 3): encephalo-
pathy can present as severe encephalomyelitis compli-
cated by seizures9 or can be more mild, with mild mem-
ory and mood disturbances, word letter reversals, and
spatial disorientation10. Major depression, anxiety, panic
attacks and catatonia have been reported11–14. Peripheral
neuropathy, axonal in nature, both sensory and motor
can be presented as a radiculopathy, plexopathy, distal
neuropathy or mononeuritis multiplex15,16. Some patients
treated for lyme disease continue to experience some
non-specific symtoms of fatigue, insomnia or psychiatric
disorder, so called post borrelia syndrome (stage 4.).
We present one patient with late and chronic Lyme-
-neuroborreliosis, characterized by tremor, seizure and
psychiatric disturbances. Emphasis is placed on the atyp-
ical onset, presentation and evolution, the difficulties en-
countered in determining diagnosis and uncertainties
concerning the therapy.
Case Report
A 45-year old hunter developed tremor, occipital head-
ache, vertigo, transient chlenching of his teeth accompa-
nied with low grade temperature up to 37.2°C in Decem-
ber, 2004. Symptoms gradually worsened in the following
months when he exhibited myoclonic jerks of the right
arm extending to the neck and shoulder. He approached
the psychiatric clinic several times because of cognitive
dysfunctions and behavioral symptoms including dis-
sociative episodes accompanied with aggressive behavior
and frank psychosis. Ten months later, in October 2005,
when he was admitted to the department of neurology, he
was psychotic and developed severe tremor, right side
myoclonic jerks and startle response. He appeared poorly
oriented and his thoughts were incoherent. At the same
time, a mitral valve insufficiency was detected in the ab-
sence of pulmonary hypertension. Initial MRI T2 weigh-
ted images demonstrated several punctiform hyperinten-
se subcortical lesions in the frontal and parietal lobes
(Figure 1). Initial EEG revealed low-voltage background
activity and generalized paroxysms of slow waves 4–5 Hz
lasting1–3 seconds without assimetry, that appeared more
frequently during hyperventilation and fotostimulation,
without assimetry. Laboratory analysis showed negative
Treponema pallidum hemaglutination assay (TPHA), ne-
gative brucellosis and tularemia serology tests. The diag-
nosis of Lyme borreliosis was considered and was later
confirmed by the presence of a high titre of serum anti-
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Fig. 1. Initial coronal MRI of the brain in T2 weighted images
showes several punctiform hyperintense subcortical lesions in the
frontal and parietal lobes (Oct, 2005).
Fig. 2. Control EEG demonstrated low voltage background activity and slow waves over, frontal, temporal and central regions, with
asimetry over left anterior region (Feb, 2006).
bodies (IgG against Borrelia burgdorferi in a titre of
1:2560); ELISA: IgG 226 RU/mL, and IgM was negative.
Cerebrospinal fluid (CSF) analysis showed total pro-
tein1.4 g/L, high pleocytosis (960/3, mononuclear lym-
phocyte 100%, erythrocyte 30/3, proteins 1.4 g/L), and
intratecal synthesis of IgG specific to Borrelia burgdor-
feri. The diagnosis of Lyme neuroborreliosis was estab-
lished in the absence of the patient’s recall of the tick
bite or any skin lesion. The patient was treated with in-
travenous ceftriaxone 2g/per day during 35 days follow-
ing by oral doxycyclin 100 mg twice a day and responded
with rapid clinical and functional improvement, but not
in complete recovery. The Jarish Herxheimer reaction
was seen when antiobiotics were having a therapeutic ef-
fect. There was a transient worsening in the psychiatric
and cognitive symptoms which required close monitor-
ing. As the psychiatric symptoms became increasingly
difficult to treat, antibiotic treatment was combined with
psychiatric treatment. Combined treatment resulted in
improvement of neuropsychiatric symptoms. Control EEG
(Figure 2) demonstrated low voltage background activity
and with interposed slow waves 5–6 hz over frontal, tem-
poral and central regions, with discrete assimetry over
the left anterior region. Neuropsychological testing, which
was conducted later, revealed conversive symptomato-
logy. He was free from fever for 2 weeks, when he became
subfebrile again 37.0°C. Since this antiobiotic and psychi-
atric treatment did not lead to a total remission of neuro-
psychiatric symptoms, he was admitted to the infections
disease department again, in May, 2006. Neuropsycho-
logical testing showed persistant conversive symptoma-
tology. He complained of visual disturbances, paresthe-
sias in the fingers of both arms and legs, increased
perspiration, anxiety and insomnia. At this time, he was
free of seizures, myotonia and psychosis. The neurologi-
cal examination revealed gentle tremor and mild behav-
ioral disturbances. CSF analysis revealed normalisation
of the CSF pleocytosis and low residual pleocytosis was
noticed (25/3). Serum testing showed Borrelia burgdor-
feri IgG 22.2 and IgM 3.0 g/L. He received ceftriaxon (2
weeks) followed by doxycycline (2 weeks) again. After
this treatment, he was free of tremors, but he still suf-
fered from prolonged low-grade temperature 37.0°C, vi-
sual disturbances, flashes, and painful distal paresthe-
sias. Control MRI of the brain was unchanged in compari-
son to the initial one and showed numerous punctiform
hyperintense subcortical lesions in the frontal and pari-
etal lobes (Figure 3). When he approached the depart-
ment of infectious diasease one year later, in June, 2007
he referred to a new tick bite seven months ago without
associated skin lesion. At this time, he had almost recov-
ered from tremor and partial motor seizures, but he still
suffered from visual disturbances, painful paresthesia in
arms and legs, anxiety, depression and concentration dis-
turbances, headache and low-grade fever. CSF analysis
revealed 14/3 cells (mononuclears 100%), cytological fin-
ding (lymphocyte 73/L, monocyte 20/5, fagocyte 1), bacte-
riological finding was sterile, and protein level 0.46 g/L.
The results of a laboratory evaluation were within the
normal range, including sedimantation rate, complete
blood count, chemistry. Total serum proteins 74,0 g/L,
IgG 9,42 g/L, IgA 1.32 g/L, IgM 0.44 g/L, IgE 3.22 kiU/L.
Imunological evaluation showed normal total comple-
ment, C3 1.38, C4 0.38, CRP 9.7 mg/L, ANA negative, RF
2.4 aCL-IgG 6, aCL-IgM 4, IIF Borrelia burgdorferi IgM
and IgG negative. The last follow up examination was
done in June 2009 in the neurology departmetn which he
approached due to a numbness and irritative sensory
feelings in his hands and feets, polyarthralgias associated
with sweelling, insomnia and anxiety. The patient had
recovery of low-grade temperature, motor dysfunction,
and seizures. As we viewed these symptoms as non-spe-
cific, a targeted evaluation easconducted. Control MRI
(Figure 4) of the brain in July 2009 showed prominently
widened perivascular spaces: in the deep white matter on
the bounds between medium and inferior frontal gyrus,
periventricular white matter along trigonum of the right
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Fig. 3. Control MRI of the brain in T2 sequences was unchanged
in comparison to the initial MRI and showed punctiform hyper-
intense subcortical lesions in the frontal and parietal lobes (Sep,
2006).
Fig. 4. Control MRI of the brain in T2 weighted images showed
prominently widened perivascular spaces; in the deep white mat-
ter on the bounds between medium and inferior frontal gyrus,
perivascular white matter along trigonum of the right lateral ven-
tricle, in the talamus and superior frontal gyrus (July, 2009).
lateral ventricle, in the right thalamus and superior fron-
tal gyrus. MRI of the cervical spine did not show any sign
of myelopathy.EMNG demonstrated peripheral nerves
abnormalities including axonal, sensory and motor pe-
ripheral neuropathy presented as distal neuropathy. The
last EEG (Figure 5) showed diffuse dysrrhytmic pattern
more pronounced over the fronto-temporo-central re-
gions. The results of a laboratory evaluation were within
the normal range, including sedimentation rate, com-
plete blood count, and chemistry. Serum and intratecal
antibodies against Borrelia burgdorferi were not deter-
mined at this time, since their long-term persistence is
often observed. In the presence of nonspecific long lasting
symptoms and in the absence of overt clinical signs sug-
gesting CNS involvement, routine treatment with i.v.
ceftriaxone has not been indicated in spite of the fact
that these neurologic sequelas influenced his daily activi-
ties to a great extend in the post treatment period exces-
sively.
Discussion
Borrelia burgdorferi may cause a wide variety of neu-
rological manifestations2,17. There are an increasing num-
ber of patients with chronic LNB. Neurological, cognitive
and psychiatric symptoms predominate late in the pro-
gression of this disease11–13,18. As these symptoms are
sometimes viewed as non-specific and bizzare, the evalu-
ation must be properly targeted. If not, key symptoms
may be overlooked and these patients may be misdiag-
nosed. Once late stage disease exists, it is impossible to
prove that Borrelia burgdorferi has been eradicated. The
affection of the nervous system can be devided into acute
and chronic stage. Within several weeks after disease
onset, approximately 15–20% of untreated patients exhib-
ited acute meningoradiculoneuritis (Bannwarth’s syn-
drome), often associated with cranial neuropathy19–22.
Months to years later, patients may develop chronic, or
late-onset neurologic complications including encephalo-
pathy, encephalomyelitis, seizures9, extrapyramidal sym-
ptoms such as tremor, chorea 23 or more mild symptoms,
with mild memory and mood disturbances, word letter
reversals, and spatial disorientation10–13. Major depres-
sion, anxiety, panic attacks and catatonia have been re-
ported11–14. Peripheral neuropathy, axonal in nature, both
senosory and motor, can present as radiculopathy, plexo-
pathy, distal neuropathy or mononeuritis multiplex15,16.
Some patients treated for lyme disease continue to expe-
rience some non-specific symtoms of fatigue, insomnia or
psychiatric disorder, so called post borrelia syndrome.
Although the mechanism causing these isolated sym-
ptoms in LNB, tremor, seizures and psychotic distur-
bances can be direct affection of the Bb on neural cells, or
to the autoimmune response due to vasculitic changes24,25.
If damage to the central and peripheral nervous system
exists for more than 6 months, late or chronic neurobo-
reliosis exist.
We described here one more difficult case of LNB.
There was neither history of tick bite nor a bull’s eye
rush, flu like illness or joint pain. Later there was the de-
velopment of cognitive symptoms that gradually increa-
sed over time. Then the psychiatric and neurological
symptoms developed in the course of the illness with an
intensification of the cognitive and behavioral symp-
toms, development of severe tremor, repetitive seizures,
myotonia, startle response. Since symptoms were not
characteristic for LNB, a long interval between initial in-
fection, appearance of symptoms and effective treatment
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Fig. 5. Follow-up EEG showed diffuse dysrrhytmic pattern, predominantly over left anterior region (July, 2009).
elapsed. Psychiatric complaints and tremor were pre-
dominant, initially and he was prelliminary diagnosed as
a psychiatric disorder. Psychiatric disturbances were fol-
lowed by other neurological symptoms such as myoclonic
jerks, paresthesias, headaches and visual disturbancies.
Diagnosis of the chronic LNB was been established later
in the course of the disease based upon clinical manifes-
tations, serologic and CSF findings of antibodies specific
to Borrelia burgdorferi, neuroimaging, electrophysiolo-
gical studies (EEG and EMNG) and neuropsychological
testing. Diagnostic tests for Bb proved positive, showing
the presence of serum antibodies (IgG) against Borrelia
burgdorferi in a titre of 1:2560, determined by indirect
immunofluorescence assay. During and after the cef-
triaxon and doxycycline treatment the CSF findings nor-
malised. MRI findings corresponded with previous find-
ings on subcortical, demyelinating lesion of the frontal
and parietal lobes26, and electrophysiological studies es-
tablished an axonal degeneration corresponding to pe-
ripheral distal, axonal sensor neuropathy2,16. This pa-
tient demonstrates that neuropsychiatric disturbances
in LNB may closely resemble psychiatric disorder at pre-
sentation. The latter diagnosis was entertained on the
basis of the tremor and seizures, when the patient was
first seen on admission. When all diagnostic tests for Bb
proved positive, the diagnosis of LNB was subsequently
confirmed by the demonstration of a high antibody titre
against Borrelia burgdorferi. In retrospect, most of the
findings in our patient, were not compatible with the di-
agnosis of acute LNB. Unusual findings were the promi-
nent tremor23, seizures9, and psychosis11–14, which has
rarely been reported in Lyme disease. The presence of
multiple neurological and psychiatric symptoms in our
patients might imply that there is no specific predilection
site for Borrelia burgdorferi infection, supporting the
previous concept that LNB is a multisystem inflamatory
disease1 associated with vasculitic changes. It is still cur-
rently speculated that many of the symptoms seen in
chronic LNB are attributable to an inflammatory process
rather than active infection. Unfortunately, how such a
multisystem lesion is produced is not well understood at
the present time. Early, effective treatment is critical.
Since the majority of symptoms improved in response to
antibiotic treatment, steroid therapy is not without risk
when administered during active infection. In the pres-
ence of nonspecific long lasting symptoms without overt
clinical signs suggesting CNS involvement, routine treat-
ment with i.v. ceftriaxone was not indicated in spite of
the fact that these neurologic sequelas greatly influenced
his daily activities in the post treatment period in our pa-
tient. Success of the treatment is assessed according to
the neurological deficit and normalization of the CSF
pleocytosis. Since the serum and intratecal antibodies
usually persist for a long period of time in patients with
LNB, their further determination is not indicated27–29.
Not single positive serological test is solely is indicative
of the activitiy of Lyme disease, regardless of the titer of
antibodies. The presence of reactive antibodies in sero-
logical tests is not sufficient for establishing the diagno-
sis in the absence of clear clinical symptoms of neuro-
borreliosis. Serological diagnostics of LNB necessarity
involves simultaneous detection of specific antibodies in
the serum and CSF as well as assesment of the intratecal
synthesis by determination of the antibodies index30–33.
As part of an ongoing study to define the clinical spec-
trum of late LNB, we have identified this patient with
uncommon clinical features. Our patient has a chronic
form of LNB and displayed neurological symptoms that
rarely appeare in LNB.
Conclusion
Our study raised clinical interest in a patient with
LNB, by revealing the variability of the neurological
manifestations of Borreliosis. When neuropsychiatric LNB
is a diagnostic possibility, a well focused examination
should be performed. Such a tracking system can assist
toward clinical diagnosis. This case suggests that LNB
should be considered even in patients with rare neuropsy-
chiatric symptoms such as tremor, seizures, and psychosis.
Unrecognized and untreated LNB may progress to se-
vere CNS sequelas, which may have implications for
daily activities. In contrast to this, in the presence of
non-specific long lasting symptoms without symptoms
suggesting CNS involvement antibiotic treatment is en-
couraged.
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TREMOR, EPILEPTI^KI NAPADAJI I PSIHOZA KAO PREZENTIRAJU]I SIMPTOMI U BOLESNIKA
S KRONI^NOM LYME NEUROBORELIOZOM
S A @ E T A K
Lyme borelioza je ultisistemska bolest koju uzrokuje Borrelia burgdorferi (Bb). Neurolo{ki simptomi limfocitni me-
ningoradikukloneuritis (Bannwart’s syndrome), kranijski neuritis (II,III,IV,V,VI), encfalitis, transverzni mijelitis na-
laze se u oko 10% bolesnika u drugom stadiju bolesti. U kroni~nom stadiju, nekoliko mjeseci ili godina nakon inicijalne
infekcije, mogu se javiti neurolo{ke komplikacije i to encefalomijelitis, epilepti~ke krize, kognitivni deficiti, periferna
neuropatija i psihijatrijski poreme}aji kao depresija, anksioznost, pani~ne atake, katatonija, psihoza i dr. Neki bolesnici
imaju simptome op}e slabosti, nesanicu ili psihi~ke simptome u tzv. »post borrelia sindromu«. Ovdje opisujemo bo-
lesnika sa trijadom neobi~nih simptoma kroni~ne Lyme neuroborelioze uklju~uju}i tremor, epilepti~ke napadaje i psi-
hozu. Evaluacija bolesnika obuhvatila je anamnezu, neurolo{ki pregled, neuroimaging, serologiju seruma i cerebro-
spinalnog likvora, EEG i EMNG. Bolesnik je na terapiju ceftriaxonom i doxycyclinom intravenski reagirao brzim kli-
ni~kim i funkcionalnim oporavkom. Ipak, imao je multiple sistemske i neurolo{ke komplikacije koje su utjecale na
njegove svakodnevne aktivnosti u razdoblju nakon tretmana. Naglasak je stavljen na atipi~an nastup i evoluciju simp-
toma bolesti, pote{ko}e u postavljnaju dijagnoze, rani tretman i neizvjesnost u pogledu komplikacija nakon tretmana.
U bolesnika s nespecifi~nim, dugotrajnim simptomima Lyme neuroborelioze, u odsutnosti drugih klini~kih znakova
koji bi ukazivali na zahva}enost CNS-a, rutinski tretman ceftriaxonom intravenski nema terapijskog efekta.
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